IMPORTANCE Although organic foods are less likely to contain pesticide residues than conventional foods, few studies have examined the association of organic food consumption with cancer risk.
W orldwide, the number of new cases of cancer was estimated in 2012 at more than 14 million, 1,2 and cancer remains one of the leading causes of mortality in France. Among the environmental risk factors for cancer, there are concerns about exposure to different classes of pesticides, notably through occupational exposure.
3 A recent review 4 concluded that the role of pesticides for the risk of cancer could not be doubted given the growing body of evidence linking cancer development to pesticide exposure. While dose responses of such molecules or possible cocktail effects are not well known, an increase in toxic effects has been suggested even at low concentrations of pesticide mixtures. 5 Meanwhile, the organic food market continues to grow rapidly in European countries, 6 propelled by environmental and health concerns. 7-10 Organic food standards do not allow the use of synthetic fertilizers, pesticides, and genetically modified organisms and restrict the use of veterinary medications. 11 As a result, organic products are less likely to contain pesticide residues than conventional foods.
12,13
According to a 2018 European Food Safety Authority 13 report, 44% of conventionally produced food samples contained 1 or more quantifiable residues, while 6.5% of organic samples contained measurable pesticide residues. In line with this report, diets mainly consisting of organic foods were linked to lower urinary pesticide levels compared with "conventional diets" in an observational study 14 of adults carried out in the United States (the median dialkyphosphate concentration among low organic food consumers was 163 nmol/g of creatinine, while among regular organic food consumers it was reduced to 106 nmol/g of creatinine). This finding was more marked in a clinical study 15 from Australia and New Zealand (a 90% reduction in total dialkyphosphate urinary biomarkers was observed after an organic diet intervention) conducted in adults. Because of their lower exposure to pesticide residues, it can be hypothesized that high organic food consumers may have a lower risk of developing cancer. Furthermore, natural pesticides allowed in organic farming in the European Union 16 exhibit much lower toxic effects than the synthetic pesticides used in conventional farming. 17 Nevertheless, only 1 study 18 to date has focused on the association between frequency of organic food consumption and cancer risk, reporting a lower risk of non-Hodgkin lymphoma (NHL) only. However, consumption of organic food was assessed using only a basic question. Multiple studies [19] [20] [21] [22] [23] [24] have reported a strong positive association between regular organic food consumption and healthy dietary habits and other lifestyles. Hence, these factors should be carefully accounted for in etiological studies in this research field. In the present population-based cohort study among French adult volunteers, we sought to prospectively examine the association between consumption frequency of organic foods, assessed through a score evaluating the consumption frequency of organic food categories, and cancer risk in the ongoing, large-scale French NutriNet-Santé cohort. The follow-up dates of the study were May 10, 2009, to November 30, 2016.
Methods

Study Population
The NutriNet-Santé study is a web-based prospective cohort in France aiming to study the associations between nutrition and health, as well as the determinants of dietary behaviors and nutritional status. This cohort was launched in 2009 and has been previously described in detail. 25 Volunteers with access to the internet are recruited from the general population and complete online self-administrated questionnaires using a dedicated website. The NutriNet-Santé study is conducted in accord with the tenets of the Declaration of Helsinki. 26 It was approved by the institutional review board of the French Institute for Health and Medical Research and the Commission Nationale de l'Informatique et des Libertés. The study is registered at ClinicalTrials.gov (NCT03335644). Electronic informed consent was obtained from each participant.
Data Collection
The baseline questionnaires investigating sociodemographics and lifestyles, health status, physical activity, anthropometrics, and diet were pilot tested and then compared against traditional assessment methods or objectively validated.
27-32
Two months after enrollment, volunteers were asked to provide information on their consumption frequency of 16 labeled organic products (fruits; vegetables; soy-based products; dairy products; meat and fish; eggs; grains and legumes; bread and cereals; flour; vegetable oils and condiments; readyto-eat meals; coffee, tea, and herbal tea; wine; biscuits, chocolate, sugar, and marmalade; other foods; and dietary supplements). Consumption frequencies of organic foods were reported using the following 8 modalities: (1) most of the time, (2) occasionally, (3) never ("too expensive"), (4) never ("product not available"), (5) never ("I'm not interested in organic products"), (6) never ("I avoid such products"), (7) never ("for no specific reason"), and (8) "I don't know." For each product, we allocated 2 points for "most of the time" and 1 point for "occasionally" (and 0 otherwise). The 16 components were summed to provide an organic food score (range, 0-32 points). At study inclusion, dietary intake was assessed using three 24-hour records, randomly allocated over a 2-week period, including 2 weekdays and 1 weekend day, with a validated method. 30 Participants reported all foods and beverages consumed at each eating occasion. Portion sizes were estimated using photographs from a previously validated picture booklet 33 or directly entered as grams, volumes, or purchased units. Alcohol intake was calculated using either the 24-hour records or a frequency questionnaire for those identified as abstainers in the three 24-hour record days. Similarly, the weekly consumption of seafood was assessed by a specific frequency question. Daily mean food consumption was calculated from the three 24-hour records completed at inception and weighted for the type of day (weekday or weekend day). Ultraprocessed food consumption was assessed using the NOVA classification.
34,35
Nutrients intakes were derived from individuals' food intakes assessed via the 24-hour records and were calculated using the NutriNet-Santé food composition table. 36 Underreporters were identified and excluded using the method by Black.
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Diet quality was assessed using a modified version of the validated Programme National Nutrition Santé Guideline Score without the physical activity component (mPNNS-GS), reflecting adherence to the official French nutritional guidelines. 38 Components, cutoffs, and scoring are summarized in eTable 1intheSupplement.
At baseline, data on age, sex, occupational status, educational level, marital status, monthly income per household unit, number of children, and smoking status were collected. Monthly income per household unit was calculated by dividing the household's total monthly income by the number of consumption units. 39 The following categories of monthly income per household unit were used: less than €1200 (less than US $1377.46), €1200 to €1800 (US $1377.46 to US $2066.18), greater than €1800 to €2700 (greater than US $2066.18 to US $3099.28), and greater than €2700 (greater than US $3099.28). Physical activity was assessed by the International Physical Activity Questionnaire.
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Anthropometric questionnaires provided information on weight and height. The use of dietary supplements (yes or no) and sun exposure were assessed using specific questionnaires. For sun exposure, the question was formulated as follows: "During adulthood, have you been regularly exposing yourself to the sun?" (yes or no).
Case Ascertainment
Participants self-declared health events through a yearly health status questionnaire or using an interface on the study website allowing the entering of health events at any time. For each reported cancer case, individuals were asked by a study physician (P.G. and other nonauthors) to provide their medical records (diagnoses, hospitalizations, etc). The study physicians contacted the participants' treating physician or the respective hospitals to collect additional information if necessary. All medical information was collegially reviewed by an independent medical expert committee for the validation of major health events. Overall, medical records were obtained for more than 90% of self-reported cancer cases. Linkage of our data (decree authorization in the Council of State No. 2013-175) to medicoadministrative registers of the national health insurance system (Système National d'Information Inter-Régimes de l'Assurance Maladie [SNIIRAM] databases) allowed complete reporting of health events. Mortality data were also used from the French Centre for Epidemiology Medical Causes of Death database (CépiDC). Cancer cases were classified using the International Statistical Classification of Diseases and Related Health Problems, 10th Revision, Clinical Modification.
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In this study, all first primary cancers diagnosed between study inclusion and November 30, 2016, were considered cases except for basal cell skin carcinoma, which was not considered cancer.
Statistical Analysis
For the present study, we used data from volunteers who were enrolled before December 2016 who completed the organic food questionnaire (n = 95 123) and did not have prevalent cancer (except for basal cell skin carcinoma) (n = 89 711), with a final population of 68 946 adults who had available data for the computation of the mPNNS-GS and follow-up data. The studied sample was compared with participants who were in the eligible population but who were excluded because of missing data (eTable 2 in the Supplement). To date, the dropout rate in the NutriNet-Santé cohort is 6.7%.
Baseline characteristics are presented by quartile (Q) of the organic food score. Cox proportional hazards regression models with age as time scale were used to estimate hazard ratios (HRs) and 95% CIs, reflecting the association between the organic food score (as a continuous variable, while modeling the HR associated with each 5-point increase, and as quartiles, with the first quartile as reference) and the incidence of overall cancer. A 5-point increment corresponded to half of the interquartile range. Tests for linear trend were performed using quartiles of the organic food score as an ordinal variable. Full details about cancer risk modeling are provided in the eAppendix in the Supplement, with additional information included in eTables 3 through 6 in the Supplement.
All statistical tests were 2 sided, and P < .05 was considered statistically significant. A statistical software program (SAS, version 9.4; SAS Institute Inc) was used for analyses.
Results
The mean (SD) follow-up time in our study sample was 4.56 (2.08) years; 78.0% of 68 946 participants were female, and the mean (SD) age at baseline was 44.2 (14.5) years. During follow-up, 1340 first incident cancer cases were identified, with the most prevalent being 459 breast cancers (34.3%), 180 prostate cancers (13.4%), 135 skin cancers (melanoma and spinocellular carcinoma) (10.1%), 99 colorectal cancers (7.4%), 47 NHLs (3.5%), and 15 other lymphomas (1.1%).
Baseline Characteristics of the Sample
Higher organic food scores were positively associated with female sex, high occupational status or monthly income per household unit, postsecondary graduate educational level, physical activity, and former smoking status ( Table 1) . Higher organic food scores were also associated with a higher mPNNS-GS. Dietary characteristics by organic food score quartiles are summarized in eTable 7 in the Supplement. Higher organic food scores were associated with a healthier diet rich in fiber, vegetable proteins, and micronutrients. Higher organic food scores were also associated with higher intake of fruits, vegetables, nuts, and legumes and with lower intake of processed meat, other meat, poultry, and milk.
Organic Food Score in Relation to Cancer Risk
The association between the organic food score and the overall risk of cancer is summarized in Table 2 . After adjustment for confounders (main model), high organic food scores were linearly and negatively associated with the overall risk of cancer (HR for Q4 vs Q1, 0.75; 95% CI, 0.63-0.88; P for trend = .001; absolute risk reduction, 0.6%; HR for a 5-point increase, 0.92; 95% CI, 0.88-0.96). Accounting for other additional dietary factors did not modify the findings. After removing early cases of cancers (eTable 5 in the Supplement), the overall association remained significant (HR for Q4 vs Q1, 0.70; 95% CI, 0.56-0.88; P for trend = .004).
Combining both a high-quality diet and a high frequency of organic food consumption did not seem to be associated with a reduced risk of overall cancer compared with a low-quality diet and a low frequency of organic food consumption. Negative associations were found between the risk of cancer and combining both a low-to medium-quality diet and a high frequency of organic food consumption (eTable 6 in the Supplement).
Population attributable risks (PAR) were calculated 42 from multivariable-adjusted HRs (main model) in relation to the organic food score and a family history of cancer to identify how much of the risk was specifically attributable to the organic food score. Herein, PAR represents the proportion of cancer cases that can be attributed to any risk factor studied. By comparison, the number of avoided cancers (all types of cancer) owing to a high organic food consumption frequency was slightly lower than the estimated number of cases owing to a family history of cancer (% PAR high organic food score of −6.78 vs % PAR family history of cancer of 8.93) under the causality assumption.
Associations by cancer site are summarized in Table 3 .Our findings revealed a negative association between high organic food scores and postmenopausal breast cancer, NHL, and all lymphomas. No associations were observed with other cancer sites.
Sensitivity Analysis
When applying a simplified, plant-derived organic food score, our main findings were not substantially changed except for postmenopausal breast cancer, for which the association with the organic food score did not remain significant (Table 4) . When stratifying by various factors, significant associations were detected in women, older individuals, those with lower and higher educational levels, individuals with a family history of cancer, those with low to medium overall nutritional quality, all body mass index strata, and former smokers ( Figure) .
Discussion
In this large cohort of French adults, we observed that a higher organic food score, reflecting a higher frequency of organic food consumption, was associated with a decreased risk of developing NHL and postmenopausal breast cancer, while no association was detected for other types of cancer. Epidemiological research investigating the link between organic food consumption and cancer risk is scarce, and, to the best of our knowledge, the present study is the first to evaluate frequency of organic food consumption associated with cancer risk using detailed information on exposure. Therefore, frequency of organic food consumption for various food groups was assessed, and our models were adjusted for multiple important confounding factors (sociodemographics, lifestyles, and dietary patterns). Control for dietary patterns is of high importance because the current state of research in nutritional epidemiology emphasizes the strong associations between Western and healthy dietary patterns and the development of certain types of cancers.
43-45
Our results contrast somewhat with the findings from the Million Women Study 18 cohort among middle-aged women in the United Kingdom. In that large prospective study carried out among 623 080 women, consumption of organic food was not associated with a reduction in overall cancer incidence, while a small increase in breast cancer incidence was observed among women who reported usually or always eating organic food compared with women who reported never eating organic food. Moreover, despite different populations and assessment methods, similar results in that study and in our study were obtained with respect to NHL (in the Million Women Study, there was a 21% lower risk among regular organic food consumers compared with nonconsumers).
One possible explanation for the negative association observed herein between organic food frequency and cancer risk is that the prohibition of synthetic pesticides in organic farming leads to a lower frequency or an absence of contamination in organic foods compared with conventional foods 46, 47 and results in significant reductions in pesticide levels in urine. 48 In 2015, based on experimental and population studies, the International Agency for Research on Cancer 49 recognized the carcinogenicity of certain pesticides (malathion and diazinon were classified as probably carcinogenic for hu- Abbreviations: HR, hazard ratio; mPNNS-GS, Programme National Nutrition Santé Guideline Score without the physical activity component; Q, quartile.
a The simplified organic food score comprises the following plant-derived products that are the main determinants of pesticide exposure: fruits, vegetables, soy-based products, grains and legumes, bread and cereals, and flour. Model (main model) is adjusted for age (time scale) and sex, month of inclusion, occupational status, educational level, marital status, monthly income per household unit, physical activity, smoking status, alcohol intake, family history of cancer, body mass index, height, energy intake, mPNNS-GS, fiber intake, processed meat intake and red meat intake, and (for women) parity, postmenopausal status, use of hormonal treatment for menopause, and use of oral contraception.
b P value for linear trend obtained from the quartile classification by modeling organic food score quartiles as an ordinal variable. have been few large-scale studies conducted in the general population, for whom diet is the main source of pesticide exposure. 52 It now seems important to evaluate chronic effects of low-dose pesticide residue exposure from the diet and potential cocktail effects at the general population level. In particular, further research is required to identify which specific factors are responsible for potential protective effects of organic food consumption on cancer risk. In our study, we observed a lower risk of breast cancer among high organic food consumers. This finding may be interpreted in light of a recent review on the link between breast cancer and various chemicals, which concluded that exposure to chemicals (including pesticides) may lead to an increased risk of developing breast cancer. 53 The inverse association found between NHL and organic food consumption in our study appears to be in line (under the pesticide-harm hypothesis) with a meta-analysis 54 reporting that exposure to malathion, terbufos, and diazinon led to a 22% increased risk of NHL. Possible underlying mechanistic pathways relating pesticide residues and carcinogenicity include structural DNA damage, as well as functional damage through epigenetic mechanisms. Other mechanisms, such as disorders at the mitochondrion or endoplasmic reticulum level or disturbances of factors implied in maintaining cell homeostasis, are also frequently mentioned. 55 Because endocrine-disrupting pesticides mimic estrogen function, such properties may also be involved in breast carcinogenesis.
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When considering different subgroups, the results herein were no longer statistically significant in younger adults, men, participants with only a high school diploma and with no family history of cancer, never smokers and current smokers, and participants with a high overall dietary quality, while the strongest association was observed among obese individuals (although the 95% CI was large). The absence of significant results in certain strata may be associated with limited statistical power. Regarding the latter association, previous occupational data have indicated a potential interaction between obesity and pesticide use on cancer risk. 57 It can be hypothesized that obese individuals with metabolic disorders may be more sensitive to potential chemical disruptors, such as pesticides. Negative associations were observed herein between the risk of cancer and combining both low to medium diet quality and high frequency of organic food consumption. The association between cancer risk and combining both a highquality diet and high frequency of organic food consumption approached statistical significance. One hypothesis may be that higher intake of pesticide-contaminated products 13 may partly counterbalance the beneficial role of high-quality foods among individuals with a high dietary quality. While organic food (on confirmation of our findings) may be important to reduce the risk of specific cancers, the high price of such foods remains an important hurdle. Indeed, organic foods remain less affordable than corresponding conventional products, and high prices are a major obstacle for buying organic foods.
Limitations
Some limitations of our study should be noted. First, our analyses were based on volunteers who were likely particularly health-conscious individuals, thus limiting the generalizabil- ity of our findings. NutriNet-Santé participants are more often female, are well educated, and exhibit healthier behaviors compared with the French general population. 7,8 These factors may may have led to a lower cancer incidence herein than the national estimates, as well as higher levels of organic food consumption in our sample. Second, although organic food frequencies in our study were collected using a specific questionnaire providing more precise data than earlier studies, strictly quantitative consumption data were not available. Some misclassification in the organic food score intermediate quartiles herein cannot be excluded.
Third, our follow-up time was short, which may have limited the causal inference, as well as the statistical power for specific sites, such as colorectal cancer. However, more than 1300 cancer cases were registered in this study. The investigation of longer-term effects, while accounting for exposure change, will be insightful as part of the cohort's follow-up. Nevertheless, analyses that were performed by removing cases occurring during the first 2 years of follow-up did not substantially modify our findings.
Fourth, the observed associations may have been influenced by residual confounding. Although we accounted for a wide range of covariates, including major confounders associated with organic food consumption (eg, dietary patterns and other lifestyle factors), residual confounding resulting from unmeasured factors or inaccuracy in the assessment of some covariates cannot be totally excluded. Nutritional covariates, such as the mPNNS-GS or dietary pattern factors, were assessed based on a high level of precision (59 food groups), while the exposure of interest was calculated using a simple scoring method. This may have resulted in a potential bias toward attenuated associations of the exposure of interest. The sensitivity analysis performed applying a simplified, plant-derived organic food score (to account for variations in pesticide exposure across food groups) did not show stringent differences compared with the original organic food score except for breast cancer.
Fifth, we cannot exclude the nondetection of some cancer cases. This is despite the use of a multisource strategy for case ascertainment.
Strengths of our study include its prospective design and the large sample size, allowing us to conduct stratified analyses for different cancer sites. In addition, we used a detailed questionnaire on organic food frequency and clinical validation of cancer cases.
Conclusions
Our results indicate that higher organic food consumption is associated with a reduction in the risk of overall cancer. We observed reduced risks for specific cancer sites (postmenopausal breast cancer, NHL, and all lymphomas) among individuals with a higher frequency of organic food consumption. Further prospective studies using accurate exposure data are necessary to confirm these results and should integrate a large number of individuals. If confirmed, our results appear to suggest that promoting organic food consumption in the general population could be a promising preventive strategy against cancer. Correction: This article was corrected on December 3, 2018, to reword the conclusions paragraphs in the abstract and key points, and to fix a data display problem in Table 1 Author Contributions: Dr Kesse-Guyot had full access to all of the data in the study and takes responsibility for the integrity of the data and the accuracy of the data analysis. Concept and design: Touvier, Galan, Hercberg, Lairon, Kesse-Guyot. Acquisition, analysis, or interpretation of data: All authors. Drafting of the manuscript: Baudry, Kesse-Guyot.
Critical revision of the manuscript for important intellectual content: Assmann, Touvier, Allès, Seconda, Latino-Martel, Ezzedine, Galan, Hercberg, Lairon, Kesse-Guyot. Statistical analysis: Baudry, Kesse-Guyot. Obtained funding: Galan, Hercberg, Kesse-Guyot. Administrative, technical, or material support: Galan, Kesse-Guyot. Supervision: Touvier, Galan, Hercberg, Kesse-Guyot. Role of the Funder/Sponsor: The funding sources had no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and decision to submit the manuscript for publication. classified 3 pesticides frequently used in agricultureglyphosate, malathion, and diazinon-as carcinogenic to humans (group 2A) based on evidence from studies of occupational exposure in humans and laboratory studies in animals. Through occupational exposure (primarily in agricultural settings), malathion is associated with prostate cancer, diazinon is associated with lung cancer, and all 3 pesticides are individually linked to non-Hodgkin lymphoma. 1 In the general population, low-level pesticide exposure is widespread, and the primary route of exposure is diet, especially intake of conventionally grown fruits and vegetables. 2 In the United States, more than 90% of the population have detectable pesticides in their urine and blood. 3 Organic foods are produced without synthetic pesticides and are less likely to contain pesticide residues than conventionally produced, nonorganic foods. 4 Crossover trials have shown that switching from consuming conventionally grown foods to organic foods decreases urinary concentrations of pesticide metabolites, suggesting reduced exposure to pesticides. 4 Nevertheless, the health consequences of consuming pesticide residues from conventionally grown foods are unknown, as are the effects of choosing organic foods or conventionally grown foods known to have fewer pesticide residues. In this issue of JAMA Internal Medicine, Baudry et al 5 examine the association between self-reported organic food intake and cancer risk in the NutriNet-Santé cohort, hypothesizing that organic food consumers would have a lower risk because of reduced pesticide exposure. At baseline, the authors classified 68 946 participants according to their selfreported intake of 16 groups of organic products and then followed them for a mean of 5 years. Participants with the highest frequency of organic food consumption had a 25% lower risk of being diagnosed as having cancer during follow-up compared with those with the lowest frequency. This inverse association was restricted to risk of postmenopausal breast cancer and lymphomas. The lymphoma finding is consistent with previous studies of occupational exposure and findings from the Million Women Study 6 in the United Kingdom, which also linked self-reported organic food intake to a 21% lower risk of non-Hodgkin lymphoma. These consistent results indicate that the association between pesticide exposure at levels observed in the general population and lymphoma risk is worth further study. However, the Million Women Study also found that organic food consumption was linked to a slightly increased breast cancer risk, which raises questions about the meaning of these findings. While the study by Baudry et al 5 has several notable strengths, such as its large sample size, prospective design, and modest loss to follow-up, it also has significant weaknesses, which mandate careful interpretation of the findings. Most salient among the weaknesses is the fact that the organic food questionnaire was not validated; therefore, it is unclear what the intended exposure, organic food consumption, was actually measuring. Organic food intake is notoriously difficult to assess, and its self-report is highly susceptible to confounding by positive health behaviors and socioeconomic factors, as is evident from the data presented in the first 
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3.Whole grain food
Choose whole grains and whole-grain breads more often For analysis by cancer site, other cases than the one of interest were censored at the diagnosis date. Thus, other cancer events were considered to be non-cases for the cancer studied and participants contributed person time until the date of diagnosis of their cancer. For breast cancer, supplemental analyses stratified by menopausal status were performed among women.
Women contributed person-time to each model according to age at menopause.
Proportional hazards assumption was assessed graphically. A first model was adjusted for age (time-scale) and sex. A second model (main model) was further adjusted for month of inclusion, occupational status, educational level, marital status, monthly income, physical activity, smoking status, alcohol intake, family history of cancer, body mass index (BMI), height, energy intake without alcohol, mPNNS-GS, dietary fiber intake and consumption of meat and processed meat. For women, additional adjustments were performed for the number of biological children, menopausal status at baseline, hormonal treatment for menopause at baseline and oral contraception use at baseline. eTable 3 provides the parameter estimates and HR (95%CI) for all the independent variables entered into the main model.
Further adjustments for ultra-processed food, fruit and vegetable consumption, dietary supplement use and sun exposure were performed but did not substantially change the risk estimates (data not shown).
In order to consider potential residual confounding related to dietary patterns not captured by the mPNNS-GS, an additional model was adjusted for ultra-processed food consumption, fruit and vegetable consumption, and western and healthy dietary patterns (model 3). To do so, we performed a principal component analysis (PCA) on 59 food groups. Dietary patterns extracted by PCA are independent linear combinations of the food group consumptions, maximizing the explained variance. For each participant, the individual pattern score was calculated by summing the intake of the 59 food groups, weighted by their factor loading.
eTable 4 provides the loadings of the two first PCA-extracted factors.
Additional models (Suppl. models 4 and 5) with different types of adjustments were also performed. Analyses were also performed after excluding cancer cases diagnosed during the two first years of individual follow-up to restrict potential reverse causality bias (Suppl. model 6) (eTable 5).
In addition, to examine the combined effects of various diet quality levels and high frequency of organic food consumption on cancer risk, we created a 'tandem' variable based on both quartiles of the organic food score and tertiles of the mPNNS-GS, consisting of 12 modalities.
Each modality represented a particular combination of the two aforementioned scores. For instance, a high-quality diet and high frequency of organic food consumption (defined as belonging to both Q4 of the organic food score and tertile 3 of the mPNNS-GS) was modality 1 while low-quality diet and low frequency of organic food consumption (defined as belonging to both Q1 of the organic food score and tertile 1 of the mPNNS-GS) was modality 12. Analyses were performed using model 2 covariates (reference=belonging to Q1 of the organic food score and tertile 1 of the mPNNS-GS) (eTable 6).
Additionally, as the different food categories included in the organic food score represent different exposure levels to residual pesticides (plant products are more likely to contain pesticide residues than animal products) 1 , a simplified score relying on the main plant-based food groups (fruit; vegetables; flour; soy-based products; bread and cereals; grains and legumes) was also computed in a sensitivity analysis. The association between the simplified organic food score and risk of cancer was examined using models adjusted for model 2 covariates.
To determine whether the associations varied according to major confounders, we also conducted tests for interactions. In addition, in order to identify vulnerable subgroups, we investigated the association between the organic food score (modeled as quartiles, Q4 vs. Q1, using model 2 covariates) and overall cancer risk stratified by the following factors: sex, age (using median-age as a cut-off), education level, family history of cancer, overall dietary quality, BMI and tobacco status.
